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Masami Mizushima*: A preliminary revision of the genus 
Sagina of Japan and, its adjacent regions. 1 (Critical studies* 
on Japanese plants 5)** 

7jc if IE n* : 0 (D "J d 1 5)** 

The areas dealt with in this study embrace the temperate eastern Asia, viz, 
easterly the Japanese Islands, the Bonins, the Ryukyus, Formosa, the Kuriles, and 
Saghalien; and towards the west, the Korean Archipelago, China including Man¬ 
churia and Tibet, and northern India including the Himalayan range. Within 
these boundaries, species of Sagina have been reported approximately 170 years 
since, and have long been confused being referred to S. procumbens, S. Linnaei, or 
S. maxima. So far as my present knowledge concerns, there are 4 species indige¬ 
nous to these regions, viz. S. japonica (Sw.) Ohwi, S. maxima A. Gray, S. saginoides 
(L.) Karsten, and S. intermedia Fenzl, while S. apetala Arduino appears to be a 
casual in northern India and apparently so in Japan. S. procumbens was recorded 
by me from north Honshu of Japan in 1954 as an introduced plant, but it seems 
to belong to a slightly aberrant form of the species as will be stated below. In 
India S. saginoides , S. japonica and even S. apetala have been utterly confused with, 
S. procumbens since the publication of J. D. Hooker’s Flora of British India in 
1874, although Hooker himself has realized the difference between S. procumbens 
and S. Lmnaei (i. e. S. saginoides) as proved by the label attached to his collec¬ 
tion from India. It is also clear in the vast Chinese territory that S. japonica , S. 
maxima, and S. saginoides have not been correctly interpreted up to the present. 

As to the variation of characters, perennial or annual seems to serve as a good 
key character in European and sometimes in N. American plants, but it is appar¬ 
ently not the case of E. Asiatic S. japonica and S. maxima. For instance S. sagi¬ 
noides is very often keyed out by the presence of central tuft of leaves, but this 
characteristic is not workable upon the two plants just mentioned above as follows. 
The presence or absence of the rosette leaves is ascribed to the individual character 
in these species. In areas without heavy snowfall in winter, they flower all the 
year round and propagate freely by means of seeds. After bearing the fruit the 
mother plant usually die, and new rosettes develop from seedlings. When it is in 

* Makino Herbarium, Tokyo Metropolitan University, Fukazawa-1, Setagaya, Tokyp. M 
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autumn, young plants winter in this stage of development, but in spring they ad¬ 
vance to yield flowering branches during the milder seasons and then disseminate. 
The rosettes, therefore, are seen in every season accompanying often cleistogamic 
flowers even in winter in a sunny spot. The phenomenon is thus true in warmer 
areas and the plant is considered to be annual there. When precipitation is heavy 
in colder seasons, the rosettes are believed to be protected by the snow covering 
from the cold. Although rare in my present knowledge, the perennial habit of 
inland S. japonica and littoral S. maxima may presumably be caused for this reason 
■on the one hand, and possibly by warm climatic conditions on the other. It may 
be of ecologically interest that a normally annual plant becomes sometimes peren¬ 
nial . in oceanic Japan and on the continental highlands of southwestern China, but 
the character is often difficult to recognize in a dried herbarium specimen.. 

. In. S. saginoides, S. intermedia , and S. procumbens, leaves are perfectly glabrous 
like pedicels and sepals in the specimens examined, while in S. japonica and S. 
maxima these parts are usually glandular-pilose. In f. crassicaidis (S. crassicaulis 
Wats.) of the last species, however, a whole plant is glabrous. In S. apetala , leaves 
are ciliate with nonglandular hairs towards the base, and the tip of leaves varies 
from acute to aristate. In S. japonica and S. maxima leaves are generally mucro- 
nulate at the top with a short point much shorter than a half of the width of 
blade, whereas S. apetala has an arista more than a half of the width. S. saginoides 
and S. procumbens are intermediate in this respect in having a mucronate tip with 
a point at most as long as a half of the leaf-width. 

The pedicel recurved near the top after anthesis is a good characteristic in S. 
saginoides and S. procumbens, while it is straight or slightly bent at the tip in S. 
japonica, S. maxima, S. intermedia, and in S. apetala. 

The genus has been divided into two groups based on the tetramery or penta- 
mery of the flower. Sagina in Linnaeus’ original sense is doubtlessly construed to 
contain tetramerous plants, for example S. procumbens, S. apetala, etc., whereas 
pentamerous plants, S. saginoides, S. subulata (not E. Asiatic) for instance, have 
been segregated from Sagina and held in Spergula, Phaloe, or Spergella by old 
.authors. Pentamerous S. saginoides has sometimes tetramerous flowers in one and 
the same individual especially in the Himalayas, and S. intermedia bears often 
tetramerous flowers but pentamerous ones are not rarely found according to in¬ 
dividuals or even in the same tuft of branches. In S. japonica and S. maxima is 
-very rarely found a tetramerous flower, and in this case there are no instances in 
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my knowledge bearing singly this type of flower. 

The shape, size, and the width of scarious margin of sepals vary considerably 
in 6 species dealt with. The dorsal side ol sepals is tinged or fringed with dark 
purple in S. intermedia and rarely so in S. saginoides and S. maxima. The hood¬ 
ed apex is relatively prominent in S. saginoides, S. intermedia, S. apetala, and S. 
procumbehs, but is scarcely so in S. japonica and S. maxima. In fruit the midrib 
becomes prominent in the lower half of the sepal in S. saginoides, sometimes in 
S. procumbens and S. japonica. In S. apetala and S. intermedia the midrib is hard¬ 
ly visible. 

The variation in the shape, the size and even the number of pelals and stamens 
is more remarkable. This is partly due to a difficulty of recognizing accurately 
whether the flower is chasmogamic or cleistogamic in dried specimens. Contrary 
to the specific epithet, tiny petals often occur in S. apetala. S. japonica and S. 
maxima have, in chasmogamic flowers, well 
developed petals elliptical to nearly rounded 
in shape and more than 2/3 of sepals in 
length. Because of their long flowering 
period, petals are not left alone from the 
fluctuation in number, shape and size 
under a variety of climatic conditions in a 
year. This is also true in the case of S. 
saginoides at least on Sino-Himalayan 
highlands. The androecium usually COn- Fig L Variation of petals in Himalayan 
sists of 4 stamens, which are opposite to saginoides. xlO 

sepals, in tetramerous S. apetala and S. procumbens. While it is normally 10 in 
pentamerous S. saginoides, and 10 or 8 in penta- and tetramerous S. intermedia. 
The number of stamens appears to be more constant in these species than in S. 
japonica and S. maxima. In the latter two species stamens are theoretically 10, but 
usually fewer (5-9) and mixed with one or more staminodes of a various stature or 
some are completely suppressed even in chasmogamic flowers. The similar variation 
has been known in S. procumbens having more than 4 stamens including staminodes. 

The gynaecium is of 4 or 5 carpels, and the number Corresponds to the number 
of sepals 4 or 5. In one exceptional case, however, I observed the flower which 
has abnormally 6 sepals and 5 carpels in S. japonica. F. R. E. Wright reported 
in Scottish S. saginoides having 4 styles or 6 carpels (Journ. Bot. 76 , Suppl. 5, 
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1938). The ovary has an axial placenta which becomes in fruit a free central 
one. In 6 species under consideration the variation in the size of flowers and 
fruits is so great that some forms have been segregated as varieties or forms. From 
my view point such variations must be of interest in floral biology. Since gyno- 
dioecism is known to occur commonly in Alsinoideae of Caryophyllaceae, the 
variation of the size of flowers and fruits is at least partly attributed to this pheno¬ 
menon. Yet I have not succeeded to realise the distinct sexual differentiation in 
flower from the outer-morphology. In fact, although the size of anthers and the 
length of filaments appear to be nearly constant, the number varies much especial¬ 
ly in S. japonica and S. maxima as mentioned already; and the proportion of 
capsule to the calyx independently fluctuates 1-1.5 or more in S. saginoides, S. 
japonica, and S. maxima. I also failed to find flowers showing any trace of de¬ 
generation in pistils. 

The capsule is dehiscent into 4 or 5 membranaceous to chartaceous valves. 
The texture of valves appears to depend on the light intensity and/or water supply 
at the place where an individual plant grows, accordingly this does not serve 
taxonomically. The seed is deltoid to reniform with a brittle testa smooth to 
papillose. Among the Eurasiatic species, S. japonica has the thinnest testa and is 
the only one having a papillose seed. The dorsal groove remains up to maturity 
in S. apetala, S. procumbens, S. intermedia, and S. 
saginoides. In S. japonica and S. maxima it is true 
only before maturity. Here is a case worthy to note r 
S. oxysepala Boiss. (1867) is an annual plant belong¬ 
ing to the tetramerous group, and has dimorphic seeds 
according to individuals, viz. smoothish seeds as in S. 
apetala on the one hand, and on the other the testa is 
scabrous mainly on the back. It is not sure to me 
whether this dimorphism is stable or not because of the 
scanty specimens. A close examination based on a 
larger amount of material is needed. This Armenian 
species is overlooked by Schischkin & Avetisyan during their course of preparation 
of the genus Sagina for Flora Armenii 2 (1956). 

Through the data stated above, it is said that Sagina is rather difficult to clas¬ 
sify from the outermorphology because of their close resemblance and the obscurity" 
of a common and stable diagnostic character. Consequently the tetramery or 



Fig. 2. Schematic repre¬ 
sentation of two types 
of seed. a: grooved 
(upper) and flattish (low¬ 
er) seeds, seen obliquely. 
b: their transverse sec¬ 
tion. x50. 
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pentamery of the flower seems to be insufficient to divide the genus into subgenera 
or sections, but it deserves at most the serial ranking so far as the Eurasiatic 
species are concerned. Although the subdivision proposed by Moss (Gambr. Brit. 
FI. 3 : 24, 1920) appears to be more natural, it is restricted to the British repre¬ 
sentatives only. Accordingly it can not necessarily be applied even to the whole 
Eurasiatic species. The chromosome study embraces at present only 1/3 of the 
species described for the world and confined to those of the north temperate to 
boreal regions, and the basic numbers are judged to be 6, 9, and 11. From the 
cytotaxonomic basis, it is clear that the genus is involved in a complex structure. 
Therefore at present it is sound to keep the subdivision of the genus consisting of 
about 30 species, and to follow the general usage distinguishing two groups based 
upon the number of floral organs. 

To the directors and curators of the following herbaria, I am glad to take this 
opportunity to express my gratitude for the loan of their material: Herbarium of 
Forest Research Institute, Dehra Dun, U.P., India; Laboratoire de Phanerogamic, 
Museum National d’Histoire Naturelle, Paris, Republ. Franc.; the Herbarium of 
Harvard University, Cambridge, Mass., U. S. A. ; Herbarium of U. S. National 
Museum, Washington, D.G., U.S.A. ; Herbarium of National Museum of Canada, 
Ottawa, Canada. To Dr. Y. Satake and Mr. S. Okuyama of the National Science 
Museum in Tokyo, I am deeply indebted for their generosity to place the H. Koi- 
dzumi collection at my disposal; and to Prof. H. Hara of the University of Tokyo, 
the head of the Laboratory of Systematic Botany and my teacher, my deep ap¬ 
preciation is hereby expressed for his critical suggestions, (to be continued.) 
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